
INSECngPE FOR l\fPrn?TF;p fipf avt<; a^j} 
OTHER IN SECT PFSTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This patent application is a continuation-in-pan of 
U.S. patent application Series Codc/Ser. No. 
07/142,525, entitled "Imponed Fire Ant Insecticide," 
nied on Jan. 1 1, 1988, in the name of Robert R. Milks, 
now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to poisons and, more particu- 
larly, to a poison in the form of a delayed-action insecti- 
cide, as opposed to an insecticide in the form of a 
contact poison, to eradicate an infestation of insects. 
Specifically, one embodiment of the invention is di- 
rected to an effective delayed-action insecticide to de- 
stroy the imported fire ant (IFA). 

"The J FA menace is a real and serious problem. Since 
accidental introduction of the black imponed fire ant at 
the pon of Mobile, Ala. in 1918, and its cousin the red 
imported fire ant in 1940, also at the port of Mobile, 
AJa., the IFA has spread rapidly. Its domain now ranges 
from Mexico to the Atlantic Coast states of the United 
States. 

Imponed fire ants damage young plants by gnawing 
holes in roots, tubers, stalks, and buds. They can attack 
young, unprotected animals, such as newborn calves 
and pigs and newly hatched poultry, as well as field 
workers in rural areas. They infest homes and businesses 
in urban areas as well. Their stings are painful and pose 
a threat to health. Venom of the IFA is unlike that of 
other stinging insects. Some persons are hypersensitive 
to this venom, and can suffer chest pains or nausea and 
even lapse into a coma from one sting. Mounds damage 
machinery, hinder mowing operations, and reduce land 
value in heavily infested regions. 

Previously, various materials have been utilized to 
fight the IFA. such as used oil, gasoline, detergents 
(laundry products), and large amounts of pesticides. 
Typically, these materials pollute and harm the environ- 
ment. 

Currently, there is a number of commercial products 
in the form of pesticides, which arc utilized against the 
IFA. See Philip J. Hamman, "Fire Ants and Their Con- 
trol," Texas Agricultural Extension Service Publication 
L-2034, The Texas A&M University System. College 
Station. Tex., which includes a partial list of products 
registered as IFA pesticides. These pesticides are typi- 
cally contact poisons and are effective in kUling a wide 
variety of insects. 

Another class of materials occasionally utilized com-, 
prises solvents, such as methylene chloride. These sol- 
vents are also contact poisons. 

All of the above materials have drawbacks. They kill 
only on contact, and therefore do not kill the queen 
which is far underground. The result is that one or more 
new moimds develop a short distance away from the 
treated site. 

Another commercial product, which is specifically 
targeted at the IFA, is AMDRO (registered trademark 
of American Cyanamid Company). This product is a 
delayed-action pesticide advenised to be very effective 
against the IFA, because it is eventually ingested by the 
queen. When the queen is killed, the colony vanishes as 
the current generation ages and dies. Therefore, unlike 
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the earJicr mentioned materials. AMDRO can destroy 
the mound. However, while AMDRO can destroy the 
mound, it too has a number of drawbacks. 

AMDRO loses efncacy following contact with rain 
or humidity. This is a serious shoncoming. since the 
IFA domain is primarily along the southern coast of the 
United States where rainfall is plentiful. Furthermore, 
the active ingredient in AMDRO is readily degradable, 
and therefore its shelf life after its container is opened is 
ver>' short. The manufacturer recommends that the 
supply of AMDRO be exhausted within a three-day 
period after opening the bag. Not surprisingly, its effec- 
tiveness in the field is also very short. Hnaily. AMDRO 
is expensive, and like other expensive pesticides, it can- 
not be broadcast over large areas economically. The 
expense of AMDRO also discourages repeat applica- 
tions. Accordingly, the contact poisons mentioned 
above, although not as eflective as AMDRO under 
ideal conditions, are more generally utilized. 

Another class of materials investigated as potential 
IFA toxicants is mentioned in R.K. Vander Meer, C.S. 
Lofgren, and D.W. Williams, "Fluoroaiiphatic Sul- 
fones: A New Class of Delayed-action Insecticides for 
Control of Solenopsis invicta (Hymenoptera: For- 
micidae),** Journal of Economic Entomology, Vol. 78, 
No. 6. December, 1985. pp. 1190-1197. Importantly, 
this article states in the left hand column-on page 1 196: 

"Large-scale RIFA (red imported fire ant] control is 
most effectively done with toxicants formulated in 
baits. Formulations consist of the toxicant dissolved 
in soybean oil and then absorbed onto a suitable car- 
rier (i.e., com grits, pregel defatted com grits). Solid 
suspensions are not suiuble because the RIFA work- 
ers have a sophisticated and efncieni mechanism for 
filtering submicron panicles from ingested food (Ci- 
tation omitted.] Consequently, oil solubility is an 
essential propeny for any potential RIFA toxicant." 

Although the anicle primarily describes fluoroaii- 
phatic suifones as IFA toxicants. Table 9 of this article, 
appearing on page 1196, shows test data for various 
sulfonic acids and sulfonate salts. These materials were 
formulated at 1.0% concentrations in honey /water (1:1) 
and tested against the red imported fire ant. Table 9 lists 
CgFnSOjK. otherwise known as FC-95 available from 
3M Company. St. Paul, Minn., which is a sulfonate sah. 
FC-95 is loully insoluble in vegetable oils, such as soy- 
bean oil. Accordingly, this anicle concludes in the right 
hand column on page 1 196 that *'the solubility proper- 
ties of the compounds listed in Table 9." including 
FC-95 . "make them poor candidates for RIFA con- 
iroj-" It is therefore desirable to formulate a delayed- 
action insecticide based on materials, such as these sul- 
fonic adds and sulfonate salts, which are not soluble in 
vegetable oil. for use against the IFA, as well as other 
insects. 

SUMMARY OF THE INVENTION 

The present invention provides an effective delayed- 
action insecticide for use against the imponed fire ant 
(IFA), as well as against other infestations of insects, the 
insecticide consisting of a surfactant, preferably an ani- 
onic fluorochemical surfactant (fluorosurfactant). as the 
active ingredient. The anionic fluorosurfactant is insolu- 
ble in vegetable oil. The insecticide funher consists of a 
carrier, which is a source of food for the IFA or other 
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insect. This carrier is impregnaied with the anionic 
fluorosurfactant to provide a toxic bait. 

In a preferred embodiment* the insecticide contains 
0.3 to 0.59^ by weight anionic fluorosurfactant: and a 
member selected from the group comprising dried yeJ- 
low com meal, com grit, crushed wheat, and cracked 
wheat in a concentration of 94.7 to 94.5% by weight, as 
the carrier. Soybean oil, in a concentration of 5.09fc by 
weight, is preferably applied as an attracunt. 

The invention also provides a method for producing 
the insecticide by dissolving the anionic fluorosurfact- 
ant in a solvent, such as acetone or methanol, and mix- 
ing the resulting solution with the carrier. Preferably, 
the insecticide is prepared in a closed system, and the 
solvent is recovered upon evaporation and recycled. 
Formulations consist of the active ingredient (anionic 
fluorosurfactant) dissolved in the solvent and then ab- 
sorbed onto the carrier, soybean oil then preferably 
being added as an attractant. 

Importantly, although the IFA workers have a so- 
phisticated and eflicient mechanism for filtering submi- 
cron particles from ingested food, the insecticide in 
accordance with the invention is absorbed onto the 
carrier in such a way that the bait is not effectively 
filtered by the ants. Also, the insecticide of the inven- 
tion has a long shelf life and toxicity following broad- 
cast, and is not rendered ineffective upon contact with 
water or humidity. The insecticide has demonstrated 
efficacy against the IFA and can be produced economi- 
~ cally. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other features of the delayed-action 
insecticide, and process for making the insecticide, in 
accordance with the invention, and the concomitant 
advantages, will be better appreciated by persons skilled 
in the an in view of the description given below in 
conjunction with the accompanying drawings. In the 
drawings: 

RG. 1 is a flow diagram of the method for making 
the delayed-action insecticide in accordance with the 
invention; and 

FIG. 2 is a block diagram of a delayed-action insecti- 
cide production system of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention provides a delayed-action in- 
secticide panicularly effective against the imponed fire 
ant (IFA). The active ingredient of the insecticide is 
selected from a class of materials known as surfactants. 

Surfacunts are powerful chemicals which are capa- 
ble of reducing the surface tension of a liquid at rela- 
tively low concentrations. Surfactanu act at surfaces to 
change the chemical nature of the surface. Since many 
biological systems function at siufaces (transpon at 
membranes, etc.), a surfactant can disrupt one of these 
biological systems by changing the surface where the 
biological process takes place. 

Generally, surfactanu consist of an organic com- 
pound having an insoluble moiety (which is inherently 
insoluble in the liquid in which it is useful) combined 
with a soiubilizing group. Surfactants can be divided 
into three major chemical classes, hydrocarbons, sili- 
cones, and fluorochemicals. This classification describes 
the "tail" portion of the surfactant molecule. A fluoro- 
chemical surfactant, or fluorosurfactant, for example, 
has a stable fluorocarbon tail. 
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In order for ihe surfaciam to be cffeciive as an insec- 
ticide, it has been found that the surfactant should not 
be utilized as a contact poison, but rather as the active 
ingredient in a delayed-aciion poison preferably formu- 
lated in a bait intended to be eaten by the IFA or other 
insect. In view of the social nature of the IFA, worker 
ants gather the tainted food (bait) and feed it to the 
queen(s) so that the queen is also exposed to the surfac- 
tant. Accordingly, various additional important criteria 
must be met. 

First, the surfactant mtist be stable under acidic con- 
ditions. This is because some bait is initially ingested by 
workers and later regurgitated to other members of the 
colony to feed them; and the digestive system of insects, 
such as the IFA, is highly acidic. 

Second, some insects, and the IFA in panicular, are 
difficult to control because fast-acting toxicants formu- 
lated in baits affect only a small percentage of foraging 
workers with little effect on the total colony. In addi- 
tion, the foraging workers pass ingested toxicants to 
other members of the colony, thtis diluting the effects of 
the toxicant. Delayed toxicity over a range of concen- 
trations is therefore needed. 

As a corollary to this criterion, the surfactant should 
not be used in concentrations high enough to disable the 
IFA or other insect which transports the tainted bait to 
the remainder of the colony. In the case of the IFA, for 
example, the bait is.taken by the foraging workers into 
the mound where the ants, including queens and brood, 
feed on it. The adult workers, which ingest food and 
regurgitate it to help feed the queen(s) and brood, are 
eventually killed directly by the surfactant. Therefore, 
the effect of the surfactant on the IFA must be slow- 
acting so that any tainted bait does not immediately 
impair the workers. TTiat is, in order to kill the queen 
IFA, the surfactant carried or initially ingested by the 
foraging members of the colony must be transferred to 
the queen(s) and any other immature queen among the 
brood (i.e., fed or regurgitated to her by the foraging 
ants). If the foraging ants are disabled or die prema- 
turely, the surfactant will not be fed to the queen(s), and 
she will not be killed. 

Third, the surfactant must be efTectivc when exposed 
to water, such as rain, or water vapor (humidity). It is 
also desirable that the surfactant is not soluble or has 
very low water solubility in order that dilution effects 
are avoided, as well as to minimize the widespread 
distribution of the surfactant into the surrounding envi- 
ronment. Also, the stirfactant should be chemically 
inert (i.e., not chemically reactive) so that it retains its 
chemical characteristics and thus its toxicity. 

Fourth, the surfactant mtist be toxic to the intended 
victim (i.e., the IFA or other insect). However, since 
any IFA insecticide is likely toxic to other life forms if 
ingested in suflicient quantities, it is desirable that the 
eftetive dose for the IFA not be a substantial threat to 
other living things, such as birds and other wildlife. 

Fifth, the surfactant is desirably effective at low con- 
centrations, both for economic reasons and also for 
environmental reasons. 

In view of these criteria, preferably, a fluorochemical 
surfactant (fluorosurfactant), for example, a FLUO- 
RAD (registered trademark of 3M) brand anionic 
fluorosurfactant, such as FC-95. 3M I.D. Number 
98-0207-0103-7, for example, or FC-98, 3M I.D. Num- 
ber 98-0207-0203-5, for example, in concentrations 
ranging from 0.05 to 1.095- with a preferred range of 0.3 
to 0.5% by weight, is the active ingredient of the 
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delayed-action insecticide in accordance with the in- 
vention. FC-95 can be generally described as a poias- 
Slum pernuoroalkyl sulfonate. C^Fin^iSOjK, where n 
preferably equals 6 or 8. FC.98 can be generally de- 
scnbed as a potassium perfluoroaikyl cyclohexyl sulfo- 
nate, C„F2„.iSO.iK. where n preferably equals 7 or 8. 
Both F095 and FC.98 characicrisiicaily exhibit low 
solubility in water and most inorganic solvents. Both 
FC-95 and FC.98 coniain an SO3- (sulphonaie group) 
funciionaliiy, which has been found to contribute signif- 
icantly to toxic efficacy against the IFA. At the pre- 
fcrred concentrations, the resulting insecticide is very 
effective in destroying IFA colonies. 

The delayed-action insecticide of the invention is 
formulated as follows. Referring to FIG. 1, a predeter- 
mined amount of fluorosurfactant, for example. . FC-95 
or FC.98 anionic fluorosurfactant, is dissolved in a sol- 
vent, as indicated by the numeral 10. The solvent pref- 
erably consists of a member selected from the group 
comprising acetone and methanol. Heat can be applied 
to dissolve the fluorosurfactant completely, as indicated 
by the numeral 12. 

As indicated by the numeral 14» the nuorosurfactani- 
/solvent solution is added to a carrier consisting of a 
member selected from the group comprising dried yel- 
low com meal, com grit, crushed wheat, and cracked 
wheat, so that all of the carrier is moistened. The fluoro- 
surfactant/soivent solution and carrier mixture is pref- 
erably stirred as the solution is added, as indicated by 
the step 14. so that the solution is properiy dispersed 
throughout the carrier. The mixture is stirred thor- 
oughly so that the solution is evenly distributed 
throughout the mixture, as indicated by the step 14 and 
the numeral 16. 

The solvent can be allowed to evaporate from the 
earner, as indicated by the numeral 18. Heat can also be 
applied, or air forced over the mixture, to assure that 
the solvent is completely evaporated, as indicated bv 
the numeral 20. 

Finally, soybean oil is added to the mixture as an 
attractani, as indicated by the numeral 22. The mixture 
IS stirred thoroughly to disperse the soybean oil 
throughout the mixture, as indicated by the step 22 and 
the numeral 24. 

The preferred concentrations are 0.3 to 0.5% anionic 
nuorosurfactani. 94.7 to 94.5% carrier, and 5.0% soy- 
bean oil. by weight. Concentrations of 0.05 to 1.0% 
anionic fluorosurfactant (94.95 to 94.0% carrier) and 
5.0% soybean oil by weight, also have demonstrated 
efficacy. Several specific bait formulations of the ani- 
onic fluorosurfactant insecticide will now be described. 

EXAMPLE 1 

1.0%: 3.05 grams of FC.95 anionic fluorosurfacunt 
are dissolved in 50 grams of acetone. Heat can be ap- 
plied to dissolve the anionic fluorosurfactant com- 
pletely. 

The fluorosurfacunt/acetone solution is added to 287 
grams of a carrier consisting of dried yellow com meal 
and mixed thoroughly, moistening all of the com meal. 
The container used to form the solution is rinsed with a 
small additional amount of acetone, and this liquid is 
also added to the mixture, thereby assuring that all of 
the anionic fluorosurfactant is utilized. The mixture is 
stirred thoroughly so that the solution is evenly distrib- 
uted throughout the mixture. 

The acetone can be allowed to evaporate from the 
com meal. In this example, the acetone evaporated in 
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approximaieiy two hours. Hcai can also be applied to 
assure that the acetone is compleicly evaporaicd from 
the mixture. In this example, the mixture is placed in a 
170 degree F oven for 45 minutes. The mixture is then 
removed from the oven and allowed to sit for 24 hours. 

Finally, approximately 12 grams of soybean oil is 
added to the mixture as an attractant. The mixture is 
again stirred thoroughly to disperse the soybean oil 
throughout the mixture. 

The above anionic fluorosurfactani insecticide bait 
formulation was tested in the side yard on the west side 
of a residence located in the vicinity of AngJeton* Tex. 
containing thineen IFA mounds. The procedure for 
treating the mounds was to lightly sprinkle the above 
formulation around the perimeter of the mound. In light 
of the small amount of insecticide being tested, the 
anionic fluorosurfactant insecticide had to be used spar- 
ingly around the base of each mound. The IFA began to 
forage the insecticide immediately. 

The test site was iiupected 24 days later. There was 
no evidence of IFA activity at eleven of the thineen 
mounds (i.e., eleven mounds were dead). The largest of 
the mounds that was tested, as well as one other nest, 
were noted to have developed mounds on the fringe of 
the former mounds. 

EXAMPLE 2 

0.1%: An insecticide formulation of 0.19t anionic 
fluorosurfactant contains 0.3 gram of FC-95 anionic 
fluorosurfactant dissolved in approximately 50 grams of 
acetone and applied to 289.7 grams of dried yellow com 
meal according to the procedure described in Example 
1 above. Approximately 12 grams of soybean oil is 
added to the anionic fluorosurfactant impregnated com 
meal after evaporating the acetone and allowing the 
mixture to sit. 

The rear mounds in the side yard of the Angleton, 
Tex. residence were treated with the Example 2 insecti- 
cide bait formulation (0.1% anionic fluorosurfactant) by 
lightly sprinkling the insecticide around the perimeter 
of each of the mounds. This area contained seven IFA 
mounds that were totally treated, as well as an eighth 
mound that was partially treated with the remaining 
msecticide. The IFA again began to forage the insecti- 
cide immediately. 

These mounds were inspected 24 days after the insec- 
ticide (0.\% anionic fluorosurfactant) was distributed. 
Three of the eight mounds tested were dead. There was 
evidence of developing mounds on the fringes of the 
other five nests. 

EXAMPLES 
0.5%: A large batch of anionic fluorosurfactant insec- 
ticide having a concentration of 0.5% active ingredient 
can be prepared by dissolving 5.0 grams of FG-95 ani- 
onic fluorosurfactant in approximately 200 grams of 
acetone (including rinse), which is then added to ap- 
proximately 955 plus or minus 10 grams of dried yellow 
com meal according to the procedure described in con- 
nection with Example I above. It is preferable to add 
the fluorosurfactant/acetone solution to the com meal 
while stirring the com meal to better distribute the 
active ingredient throughout the com meal, when a 
large amount (i.e.. one kilogram or more) of insecticide 
is being prepared. Approximately 40 plus or minus 5 
grams of soybean oil is added to the mixture after evap- 
orating the acetone and allowing the mixture to sit. 
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The 0.59^ anionic Huorosurfactant insecticide ban 
formulation was tested at the Angleion. Tex. residence 
in the front, north side, and back yards, as well as the 
driveway area. The insecticide was lightly sprinkled 
around the perimeter of fifty-four mounds. The insecti- 
cide was applied on the day following heavy spring 
rainfall. The test sites were inspected 25 days following 
insecticide application. Fifty-two of the fifty-four 
mounds were dead. The remaining two mounds evi- 
denced reduced I FA populations, with new nests just 
beginning to develop near these two. 

EXAMPLE 4 

R.K. Vander Mccr, C.S. Lofgren, and D.W. Wil- 
liams. "Fluoroaliphatic Sulfones: A New Class of 
Delayed-action Insecticides for Control of Sohnopsis 
inwcta (Hymenoptera: Formicidae).** Journal of Eco- 
nomic Entomology^ Vol. 78, No. 6, December, 198S, pp. 
1190-1197, states in the left hand column on page 1 196 
that *'[l]arge-scale RIFA (red imported fire ant] control 
is most efTectively done with toxicants formulated in 
baits ..." and that *'oil solubility is an essential propeny 
for any potential RIFA toxicant.'* Therefore, the article 
concludes in the right hand column on page 1196 that 
'*the solubility propenies of the compounds listed in 
Table 9,** including FC-9S anionic fluorosurfactant. 
which is totally insoluble in vegetable oils, such as soy- 
bean oil, "make them poor candidates for RIFA con- 
trol.'* Rather than formulate a bait, the article indicates 
that FC-9S anionic fluorosurfactant was formulated at a 
1.09^ concentration in honey/ water (1:1) and tested 
against the red imported fire ant. 

Contrary to the teaching of the article that only toxi- 
cants soluble in vegetable oils are suitable for bait for- 
mulations, a 1.0% FC-9S anionic fluorosurfactant bait 
formulation was prepared. In an effort to evaluate the 
efficacy of this bait formulation, it was tested along with 
a 1.0% concentration FC-95 anionic fluorosurfactant in 
honey /water (1:1) against the red imported fire ant. 

Specifically, sidc-by-sidc evaluations of a 1,0% FC-95 
anionic fluorosurfactant bait formulation and a i.0% 
concentration of FC-9S anionic fluorosurfactant formu- 
lated in honey/water (1:1) were conducted against 
whole red imponed Are ant colonies. Except for the size 
of the bioassay (entire red imponed fire ant colonies 
versus twenty worker ants) and the test environment 
(field test versus laboratory test), the evaluations were 
performed in a manner consistent with the study re- 
ported in the article. 

In view of certain probabilistic variables, including 
the fact that the activity of red imported fire ants is not 
always predictable and the fact that the evaluation was 
to be conducted in a natural setting where heavy rain is 
possible, two identical tests were conducted. The re- 
sults of these two tests were then combined. 

A 1.0% FC-95 anionic fluorosurfactant bait formula- 
tion (1.0% FC-9S anionic fluorosurfactant, 95.0% dried 
yellow com meal, and 4.0% soybean oil) was prepared 
according to the procedure described in Example 1 
above. Initially, 2.0 grams of FC-95 anionic fluorosur- 
factant is dissolved in acetone. The fluorosurfactant- 
/acetone solution is next added, with thorough mixing, 
to 190.0 grams of dried yellow com meal. The acetone 
is then evaporated from the com meal. Finally, 8.0 
grams of soybean oil is mixed into the anionic fluorosur- 
factant impregnated com meal. 

A 1.0% liquid formulation of FC-95 anionic fluoro- 
surfactant (1.0% FC-95 anionic fluorosurfactant in ho- 
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ney/waier solution) was then prepared as described in 
the anide. Initially, 99.0 grams of water is added to 99.0 
grams of honey to produce a 1:1 honey /water solution. 
Then. 2.0 grams of F095 anionic fluorosurfactant is 
added to the 1:1 honey/water solution. 

Additionally, two controls were prepared. The first 
control was a bait formulation. The bait control consists 
of 96.0% dried yellow com meal and 4.0% soybean oil. 
It is prepared by simply adding 8.0 grams of soybean oil 
to 192.0 grams of dried yellow com meal with thorough 
mixing. The liquid control consists of a 1:1 honey/water 
solution. It is prepared by mixing 100.0 grams of honey 
and 100.0 grams of water. 

After the test materials were prepared, a suitable test 
site near a residence in Baton Rouge, La. was selected. 
Active red imponed fire ant mounds were treated with 
the test materials in the morning, while the ants were 
observed to be foraging. 

In each of the two tests, three red imponed fire ant 
mounds were treated with the FC-95 anionic fluorosur- 
factant bait formulation, and three mounds were treated 
with the FC-95 anionic fluorosurfactant in 1:1 honey/- 
water solution. Also, the com meal/soybean oil control 
was deployed at one mound, and the honey /water con- 
trol was deployed at another mound. 

At red imponed fire ant mounds treated with the 
FC-95 anionic fluorosurfactant bait formulation, the 
bait was poured on a piece of polyethylene positioned at 
each of two specific locations at the perimeter of each 
of the three mounds treated. Similariy, the com meal/- 
soybean oil control was placed on a piece of polyethyl- 
ene at each of two corresponding locations at the perim- 
eter of a founh red imponed fire ant mound. Red im- 
poned fire ants were observed to immediately begin to 
forage both the FC-95 anionic fluorosurfactant bait 
formulation and the com meal/soybean oil control. 

The FC.95 anionic fluorosurfactant in 1:1 honey/wa- 
ter solution was placed in small glass bottles and then 
plugged with medicinal cotton to serve as a wick. The 
conon was allowed to become moist before the bottles 
were deployed. Two bottles of FC-95 anionic fluorosur- 
factant in 1:1 honey/water solution were placed at the 
perimeter of each of three red imponed fire ant mounds 
m locations corresponding to the locations of the pieces 
of polyethylene containing the FC-95 anionic fluorosur- 
facunt bait formulation around the mounds treated 
with the bait formulation. Also, two cotton plugged 
bottles with the honey/water control were positioned 
at the pcnmeter of yet another red imponed fire am 
mound m corresponding locations. Red imponed fire 
antt were also observed to immediately contact the 
moistened cotton. 

A duplicate test with fresh test materials and controls, 
prepared as described above, was begun four days after 
the first test commenced. All remaining test materials 
were retneved twenty-four hours after deployment, so 
that the tune that the red imponed fire ants were ex- 
posed to the test materials was the same. The tests were 
terminated 21 days after the test materials were de- 
ployed. 

Three days after the first test began, substantial num- 
bers of dead red imponed fire ants appeared at two of 
the mounds treated with the FC.95 anionic fluorosur- 
factant bait formulation. The other mound appeared to 
have been abandoned, since no ant activity or dead ants 
were observed. However, a subsuuitial number of dead 
ants appeared at the mound where the com meal/- 
soybean oil control was deployed, which. was located at 
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a ten lo fifteen fooi distance from the abandoned mound 
treated with the FC.95 anionic nuorosurfaciani bait 
formulation. It was therefore concluded thai the aban- 
doned mound and the mound at which the com mealA 
soybean oil control was deployed were both inhabited 
by the same red imponed fire ant colony. 

Conversely, only a few dead red imported fire ants 
were observed after three days at two of the three red 
imponed fire ant mounds treated with FC-95 anionic 
nuorosurfactant in 1:1 honey/water solution. No dead 
red imponed fire ants and minimal ant activity were 
oteerved at the remaining mound treated with FC-95 
anionic fluorosurfactani in M honey/water solution, 
and. therefore, this mound was considered to have been 
abandoned. The ant activity at the mound where the 
honey/water control was deployed appeared normal 
and there was no sign of ant mortality. 

Six days after the beginning of the first test, ant mor- 
tality increased at the two non-abandoned mounds 
treated with the FC.95 anionic fluorosurfactani bait 
formulation and at the mound where the com mealA 
soybean oil control was deployed. No additional ant 
monality was observed at the two non-abandoned 
mounds treated with FC.95 anionic fluorosurfactani in 
1:1 honey/water solution, and ant activity continued to 
appear nonnai at the mound where the honey/water 
control was deployed. By way of comparison, the am 
monality at one mound treated with the FC.95 anionic 
nuorosurfactant bait formulation was estimated to be 
taifold the ant monality at all mounds treated with 
anionic fluorosurfactani in i:l honey/water solu- 
tion combined. 

At the conclusion of the first test (21 days), two of the 
red imponed fire ant mounds treated with the FC-95 
anionic fluorosurfactani bait formulation were dead (no 
Ml activity), the abandoned mound treated with the 
^C.95 anionic fluorosurfactani bait formulation evi- 
denced no ant activity, and the mound where the com 
meal/soybean oil control was depioved was dead In 
contrast, two mounds treated with FC.95 anionic 
nuorosurfactant in 1:1 honey/water solution were ac- 
11]!5/"^ ^^"^'"8* abandoned mound treated with 
FC.95 anionic fluorosurfactani in 1:1 honey/water solu- 
lion showed some ant activity, and the mound at which 
the honey/water control was deployed was active and 
approximately the same size as when the test began. 

Observations and results of the second test were as 
follows After 21 days (at the conclusion of the second 
test), all three mounds treated with the FC.95 anionic 
fluorosurfactani bait formulation were dead. Additton- 
aUy, a large red imponed fire ant mound in the vicinity 
of one of the mounds treated with the FC-95 anionic 
fluorosurfactani bail formulation evidenced substantia] 
ant monality and appeared to be dying. Unlike the first 
test, the mound where the com meal/soybean oil con- 
trol was deployed was thriving and appeared to have 
grown. 

In contrast, at the conclusion of the second test (after 
ri- « ^' imponed fire ant mound treated with 

FC-95 anionic fluorosurfactani in 1:1 honey/water solu- 
lion appeared to be thriving, while a second mound 
appeared to show reduced ant activitv. but was still 
active. The third mound treated with FC-95 anionic 
nuorosurfactant in 1:1 honey/water solution was aban- 
doned (this mound was active until the sixteenth day of 
the second test when heavy rain occurred). The mound 
at which the honey/water control was deployed was 
also abandoned (this mound was also active until the 
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sixteenth day of the test when the heavy rain occurred), 
and it appeared that the ant colony had established a 
new mound approximately seven feet away. 

In summary, the tests described above evidence that 
the FC-95 anionic fluorosurfactant bait formulation was 
extremely efTccttve (five of six treated red imported fire 
ant mounds killed, the sixth mound being abandoned, as 
well as two untreated mounds killed). This performance 
was observed in spite of the undesirable manner in 
which the mounds were treated (FC-9S anionic fluoro- 
surfactant bait formulations are more efTective when 
sprinkled around the perimeter of the motmds and when 
deployed for longer than twenty-four hours, as de- 
scribed in the examples above). In contrast, FC-95 ani- 
onic fluorosurfactant in 1:1 honey/water solution pre- 
pared as described in the article was ineffective (zero 
mounds killed and minimal ant mortality observed). 

Although the anionic fluorosurfactant insecticide bait 
formulations described above have demonstrated effec- 
tiveness against the I FA, the active ingredient (FC-95) 
is considered only moderately toxic to mammals upon 
ingestion. The LDsoCrat, acute oral) is 251 mg/kg for 
FC.95. 

EXAMPLE 5 

l.O^fc: 40 grams of a 15.0% (by weight) acetone, 
85.0% (by weight) distilled water solution is prepared. 
Next, 2.0 grams of FC-98 anionic fluorosurfactant is 
dissolved in the acetone/water solution. The fluorosur- 
factant/acetone/water solution is then added to 178.0 
grams of a carrier consisting of dried yellow com meal 
and mixed thoroughly, moistening ail com meal with 
the fluorosurfactant/acetone/water solution. The mix- 
ture is thereafter placed in an oven at a temperature of 
150 degrees F for ten hours to evaporate the acetone 
and water. Thorough evaporation of the water is desir- 
able to prevent spoilage of the com meal. Hnally, 20 
grams of soybean oil is added to the dried anionic 
fluorosurfactant impregnated com meal as an attractant 
and thoroughly stirred to disperse the soybean oil 
throughout the mixture. 

The FC-98 anionic fluorosurfactant insecticide bait 
formulation was tested in the yard on the south side of 
a residence located in Baton Rouge, La. having six IFA 
mounds. The procedure for treating the mounds with 
the FC-98 anionic fluorosurfactant insecticide was to 
lightly sprinkle the insecticide around the perimeter of 
each mound, as described in Examples 1-3 above. IFA 
began to forage the FC-98 anionic fluorosurfactant 
insecticide immediately. 

The side yard was periodically inspected over the 
course of the following seven days. Substantial ant mor- 
tality was observed within fony-eight hours after the 
FC-98 anionic fluorosurfactant insecticide was de- 
ployed. Ant mortality was observed to increase during 
the following several days. By the seventh day, ant 
activity at the treated mounds had virtually ceased. 

In general, the utilization of FC-95 anionic fluorositr- 
factant is preferred to the use of FC-98 anionic fluoro- 
surfactant in formulating baits. The reason is that the 
solubility of FC-98 anionic fluorosurfactant is improved 
when an acetone/water solution is utilized, but care 
must be exercised when water is used to prevent spoil- 
age of the carrier. Also, reclaiming acetone is compli- 
cated by the presence of water, and a water treatment 
s>'stem is needed. These factors add to the cost of a 
commercial scale bait formulation process. 



Alihough the FC.98 anionic nuorosurfaoani insecti- 
cide bait formulation described above has demonstrated 

?FCg87r* ^Sr^'"".*^^- ingredient 
(FC-98) ,s considered only moderately toxic to mam- 
mals upon mgestton. TTie LDjo (rat. acute oral) is be- 
tween 1.25 and 2.5 g/kg for FC-98 

in^Jrii*''"^* " °f » delayed-action 

insecticide production system in accordance with the 
invention generally indicated by the numeral 32 T^e 
system 32 compnses a fluorosurfactant hopper 34 for 
in«enng fluorosurfactant into a vat 36. Solvent is ini- 

whm the fluorosurfactant/solvem solution is formed. 

fJJf.H"°"**'"^"*""*^*°''""' «»'''«*°» « preferably 
fed lo a dnp or spi^y system 40 which adds the solution 

moT''""'"*™'u"""*** » hopper 42 

into a m«ing trough 44. A mixer 46. such as a Hoban 
mw^ stirs the nuorosurfactam/solvent solution and 
earner as the solution is added to the mixture. After the 

,^S^^J^"/u'"l"' °'" ""orosurfactant/solvent solu- 
tKWMs added, the dnp or spray system 40 is deactivated. 
Tlie mixer 46 continues to stir the mixture until the 

'he nuorosurfac! 

E 2,^T„?*'""'°"' ""^ « deactivated. 

«^Mv " evaporated from the mixture. Pref- 

eribly, the mixmg trough 44 is contained in a solvent 

n«^7o^h'""?' " SO ifcon! 

nected to the solvent recovery chamber for enhancina 
evaporation of the solvent. Alternatively, a forced a"? 

h«. ^^■P°™«' solvent is channeled through a 

<'"«l"8e""on coils) 52 and fed through 
thesolvent valve 38 to the va, 36. thereby recycling t£ 

tofh^Hr!!;^ « evaporated, soybean oil is added 

hv^hT'*""*' ^'yhean oil valve 54 and 

stirred by the mixer 46 to disperse the soybean oil The 

Several bait formulations of the delayed-action ani- 
onic fluorosurfactant insecticide in accordance w°"h the 
mvennon. as well as methods for formulating tSJ^ 
have been descnbed by way of example. AlternativelT 
the so vent can comprise methanol or another appropri 
ate solvent. TTie carrier can comprise corn grit, crushed 

o«L n?hir ^ r " for insects. Van- 

1 '**P»"'"8 from the spirit of the inven- 
*'*°"8h the ins^ticide of the!^. 
^ spe«fically tested against the imported 
fire ant. the insecticide can be utUized as an insecticide 
^ns. other ana and other insects, such as A^enS^ 
«d G«rnan cockroaches and other rc«:hes and ,^ 

3So^ whSf* •''^ ^ consist of 

^ose which IS impregnated with anionic fluorosur- 

SSTL ^"P^ of 'he invention can 

cSls by reference to the append 



